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Fig. 1  Cross — section map of breakwater structure cross plan and grid model map
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Tab. 1 Geomechanical parameters
e KBS/ MPa STYIR L/ MPa HiZR ) RS HE /A HE/(10°kg - m ™)
e 7.9 2.1 10.0 10.6 0.3 1.57
b 68. 6 26.3 0.00 35.0 0.3 1.94
Ty Bk 4 16.4 5.5 13.0 14.7 0.3 1.97
Kt 173.7 5.8 16.0 16.0 0.3 1.84
A 1250.0 576.9 0.0 30.0 0.3 2.04
v 147.1 56.4 0.0 36.0 0.3 1.80
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Tab.2  Fluid and liquefaction parameters

for soil liquefaction analysis
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A b 4 A2t Wik S5
R 0.45 1.00E-11 0.314 —

¢, =12, ¢,=0.79
W 0.45 1.00E-07 0.314

D, =0.25

Wk 0.45  1.00E-12 0.314 —

ficgast 0.45 1.00E-12 0.314 —
A 0.45 1.00E-15 0.314 —
A - - 0.314 —

NN 2 s, i 8 400 ARG,

9 922 A AU, Hrb (8 KRS O B8 I AE R A
Ja A S

B2 hhpEs
Fig. 2 Dynamic analysis model
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Tab.3 Excess pore pressure ratios at monitoring

points of different peak accelerations
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Tab. 6  Different acceleration peak under A, B, C, D of excess pore pressure ratio curve
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Fig. 7 Liquefaction areas of different acceleration peak
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Tab. 4  Monitoring points horizontal and vertical displacements BAf: m
WA WA B W C W D
T e B
KF % ] KF ¢ i) K- 1t i) K LA
0.10 0.21 m 0. 080 0.22 -0.062 0.24 0.082 0.24 -0.065
0.15 0.23 0. 080 0.23 -0.063 0.25 0. 083 0.25 —-0. 066
0.20 0.24 0. 087 0.24 -0.068 0.28 0. 080 0.29 -0. 069
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Fig. 8 Different acceleration peaks under A, B, C, D points of the horizontal and vertical deformation map
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Liquefaction and Ground Deformation Analysis

of Breakwater Structures under Earthquake
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Abstract

In this paper, the seismic responses of the structure foundation breakwater are analyzed and calculated using

the finite difference software FLAC3D, including the emphasis on the degree of foundation liquefaction and de-

formation. Calculations results show that; under the strength of the smaller earthquake conditions, the breakwa-

ter structure foundation analysis is a smaller extent of the damage, and can be used normally; In the role of a

strong earthquake conditions, breakwater structure can be liquefied at part of the foundation. There have been ob-

vious changes in pore pressure and displacement variations. When the peak acceleration exesses 0.2 g the struc-

ture foundation is liquefied, Breakwater structure is a clear foundation liquefaction phenomenon, Liquefaction

areas are mainly concentrated in the upper right side of the structure. Deformation of breakwater under the seismic

action has a relatively small impact on overall structure safety, and the main influence factor of the security is

sandy soil liquefaction which will damage structure to varying degrees. The research results on this paper can pro-

vide reference for seismic design of similar projects.

Keywords: breakwater; seismic design; liquefaction; excessive pore pressure ratio; displacement



